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Introduction

Redioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according

to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale has
2 marked ability to fix radiocactive materials by an ion exchange mechanism.

- Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to trenches and pits located in the Conasauga
shale formation. ILow level liquid wastes are discharged, after preliminary
- . .- -treatment,-to the-surface streams. - - - - * .

Air that may become contaminated by radicactive materials is exhausted
to the atmosphere from several tall stacks after tréatment by means of filters,
scrubbers, and/or precipitators.

_‘This report -presents @ata on the envirommental levels of -radioactivity _ -
for the Oak Ridge Area and compares the data with established maximum per- \
missible concentrations. - . - .- - i

Air Monitoring ;
[

Atmospheric contamination by long-lived fission products and fall-out
" . — oceurring in‘the geneisl environment ‘of Fast Tennessee are monitored by two- -
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact .

L oo Jof-eddsQak :Bidge;operation;a‘;oﬂhg“immeﬂiate--envir'dnmt. <A secondrsystem~ .-

Tt T T consists Tof Eight stations ghcircling-the-0ak i "Ridge-Area -at distances™of from
"12 %o 120 miles (Fig. 2). .This .system provides data.to aid in evaluating

16cal”conditionis and to assist in determining the spread or dispersal of con- ' |
__tamination should s major incident occur. . Sampling is _carried out by passing
;. .8ir..continuously through a filter:-paper.-- Data_collected are-accumulated:and_ .- __ =

ooz == ——tebulated—in average pc/ce of-air samplede—=o s == s

Atmospheric contamination by alpha-emitting materials, interpreted
"'gs urenium; i determined by taking continuous air samples at five locations
on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant (Fig. 3).

___ _Water Mopitoring . . . ... o e B

—— >

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. ILiquid wastes
originating at the Oak Ridge Gaseous Diffusion Plant and the ¥Y-12 Plant are

- -discharged to Poplar Creek and thence to the Clinch River.” Releases are "
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
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: v Sempling Location - Five Miles from Plant
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controlled so that resulting average concentrations in the Clinch River

comply with the maximum permissible levels for populations in the neighbor-

hood of a controlled area as recommended by the National Committee on Radia- '
tion Protection (NCRP) The concentration of radiocactivity leaving White :
Ozk Creek is measured and concentration values for the Clinch River are
calculated on the basis of the dilution provided by the river.

Radicactive liguid wastes are sampled at .2 number of locations as shown
in FPigs. 4 and 5. Samples are taken at a number of locations in the Clinch
—.River, beginning at a .point.above the entry of wastes._into. the. river and. end-._
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United States Geologicel Survey to obtain

=~ dilution factors for ca.lcula:tmg the probablée conecentrations of wastes in the -

. river.— - --- e -

o Samples are analyzed for the long-lived beta emitters, for uranium, and
for the transuranic alpha. em:.“cters.

o Analyses are made of the’ effluent for the long-ln.ved rad:.onucl:\.des only N
since cooling time and hold.-up time in the waste effluent system is such that h
- - short-lived—radionuclides-arenot present. —The—fraction-of the activity - — - —
comprised by each isotope is determined.from the analyses. A weighted average
ree o e e we = MAXAMUM-permissible-concentration- for..water,. A{MPG yy~Ffor the-mixture—of -radioco—
nuclides is calculated on the basis of the isotopic distribution using the
MPC values of each isotope as recommended by the NCRP. The average concentra-
tions of gross beta act:.vrty in the Cl:.nch R:.ve"' are compared to 'bhe ca.lcula.ted

- = (MPC),; values. "7’ =

The. concentra.t:.on of uranium is compa.red w:.th .the s_pecn.f:n.c (_M_PC_)_;,; value —

T for urs.n:.um e

—— ————

Gamma Measurements

—_———— o ——— —

— e me—— = —_———

el -Ex-bernal gamma. rad::.a:t:.en ﬁ.evels zre measured-mon’bhﬂ_.y' at~a-number -of -locas “~—
*tlons-—m—bhe—ea.lc R 3 menrs 'M&;@%—Mk@m—f.—’
at a distance-of 'bbree fee't— a.bovegreuna’ a.nd the results dare—tabulated in -terms -~

_ of mr/hr. i

$ -

o

> ——

T Diséussion of Data ——~ -~ —~°° © ¢ "_‘" o o
Datea..on the.environmental. levels. of-radicactivity. for the fourth guarter S
of 1961 in the Oak Ridge and surrounding areas are presented in Table I through ‘

Table VI.

The average air contamination levels for gross beta activity, as’ shown
by the continuous air monitoring filter data for the immediate and remote
environs of the plants, Wetre 3:5% and 4.1%; ¥espectively, of “the maximum"
permissible concentration for .populations in the neighborhood of a controlled
area. These values are a.pproxn_ma:tely "(‘O% hlgher than those of last quarter

— - ———— e e
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but are no greater than the average of those measured in other areas of the
United States and reported by the U. S. Public Health Service Radiation
Surveillance Network for the first two months of this quarter.

The average air-borne alpka activity in the environs of the ORGDP, five
miles from ORGDP, was 12% of the maximum permissible concentration for popu-
lations in the neighborhood of a controlled arez.

The average concentrations of radiocactivity in the Clinch River at
Mile- 20.8, the point of entry of most of the wastes, and at Mile k.5, ;
near Kingston, Tennessee, were 5.2 X 10-T pe/ce and 2.% x 10-T pe/ce ,‘
respectively. These values are 8.8% and 5.5% of the weighted average maxi- ;
mum permissible concentration @s recommended by the Netional Committee on
Rediation Protection. The average concentrztion-of transuranic-alpha -- -
emitters in the Clinch River at Mile 20.8 was 0.7 x 10-11 pc/cc which is
0.0001% of the weighted average (MPC)y value. i

’ _The average activity of ‘natiral uranium m‘a,:peria:is‘ i’h, the ClincH Rivex )
o .._reflecting the effects of all Osk Ridge Plants, was only 0.01% of the (MPClw_.. __ . .
. for uranium. . .

- B — e e PR

External gamma radiation in the Osk Ridge Area averaged 0.02 mr/hr
This- level -4s not -significantily -different from-the average-of-the-levels - ~— - - ;
measured throughout the United States by the U. S. Public Health Service '
Surveillance Network. .

Conélision -~~~ 7

- v B L T R et ] o e wte amm ———— 3

~ o ‘miE ir“and erolnd: cntamsistion iw UL thS imisdfatc amt-rempte iimTizo T

e .enVirons. of Oak Ridge was-influenced by fall~cut. from sources other.£han = " ...

- —=--locel plant-operatiens. --From-analysis-of--the-data -taken, ‘it is concluded- - =---.- — =
that the Oak Ridge Operations contributed little to the air or ground

— — —eontamination-found-in the-neighberhood--of -the-area -controlled -by-the - -——u — —_

Atomit ‘Energy;Commission, [~ 0TIt s TR TR STl

- Vm—tn e a = [

- While some radioactivity is being contributed to the -Clinch River by - - .
the release of low level radiocactive liquid wastes from local operations, the :
resulting concentrations in the river are well below the maximum permissible
concentration recommended by the NCRP for populations in the neighborhood of

an atomic energy installation.
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TABLE IIT B
CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY . . .. .
.. . IN THE CLINCH RIVER AT MILE 20.8 ____ .. — -
" Fourth Quarter, 1961 i )
"7 Number of Units of 107! wc/ee e

Samples Taken aximum Minimum Average % of (MPC)y »
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T ©— - TPABLE-VI - = R - -
N .EXTERNAT. GAMMA RADTATION LEVELS. ____ _. —
mr/hr
Fourth Quarter, 1961 -

Station | R B - — -

~ Number Location Qctober | November
1 | solway Gete " To.015 | o0.026
-2 Yﬁ-_l2 East _Porta.l 0.0lS . 0.021
e -3 Newcomb Road, Osk Ridge- | 0:036 ~{- 0s022

oo rel i N Gallaher Gate- TR 0,019 = =-'°7<')-."§)_—25~“-'~-" —0: 0.
"""""""""" 5. | White Wing Gate _ 0.017. o o.021 | 6.8 | oe.d19n] -
0.021

_Average

.1.0.016 | . _0.023 .

et e e, g = —————— — -+ — . - .
=3~ LX) el s = - - e
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